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ABSTRACT

This Directory represents the start of a research program directed towards the creation
of a human abilities matrix which cross-references data on real world jobs, laboratory
performance tasks, and human performance models. The matrix will use the abilities
requirements approach of Fleishman & Quaintance (1984) as the unifying element among
these three dimensions.

The present effort compiles and cross-references information on computer-based
performance assessment batteries and models/theories of human performance. Data from
ten batteries, one hundred twenty-three tasks, and seven models have been included. For
the performance batteries, this information includes availability/acquisition details as well as
computer hardware and software characteristics. This document, then, enables researchers
to quickly access such data as well as to ascertain those areas in which a paucity of data
exists.

In general, it appears that current computerized performance batteries emphasize
measurement of those characteristics which are most readily measured by computer, without
regard for the applicability of such measurement to enhancement of real-world tasks. In
particular, a dearth of laboratory tasks with which to assess certain cognitive abilities was
noted. This deficiency is regarded as particularly critical in light of the increased reliance on
such abilities for performance on modern military and civilian jobs.

Difficulties encountered and recommendations for future efforts are presented.
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. Introduction

A. Performance Batteries

With the increased availability of inexpensive yet powerful microprocessors has come an increasing
number of computer-based human performance evaluation devices. These devices typically take the form
of a series of tasks designed to assess human functioning in one or more areas such as information
processing, perceptual-motor skills, and mood.

Current computer-based performance assessment batteries may include or may have evolved from
task elements which existed previously in paper and pencil form (see e.g., the Criterion Task Set--CTS); as
non micro-based batteries (e.g., the Multiple-Task Performance Battery--MTPB); or as other micro-based
batteries (e.g., the Unified Tri-Services Cognitive Performance Assessment Battery--UTC-PAB). They
may have been created to assess performance under a specific set of environmental conditions such as
ship motion simulation (Naval Computerized Cognitive Test--CCT); to examine the effects of particular
circumstances such as aging (Information Processing Performance Battery--IPPB); or to assess an
individual's functioning in a specific area such as grammatical reasoning (Criterion Task Set--CTS).

In general, computerized performance assessment batteries are both inexpensive and readily
available to the scientific community. The Taskmaster system software, for example, is available free of
charge to individuals who forward two blank floppy disks to the Taskmaster creators at NIOSH (National
Institute of Occupational Safety and Health). One purpose of the present work is to catalog this arrray of
assessment tools with respect to their origins, intended purposes, and/or hardware and software
characterisitics. By so doing, we hope to provide not only a useful comparative index, but also to make
clear those areas of human performance measurement which may be either too well- or too little-
represented in existing batteries.

A second goal of the present effort is to catagorize each battery's task elements using Fleishman &
Quaintance's (1984) "abilities" as the common language. These abilities, then, become the focus of
comparison between/among the elements of the various task batteries. Reference to the Ability
Catalog (Section Il B) and the listed ability of "Response Orientation", for example, provides the
information that six separate batteries and a total of thirteen individual task elements provide a primary
assessment of response orientation. Reference to the ability "Information Ordering", on the other hand,
indicates that none of the evaluated battery components require use of this ability. All ability designations
were made with reference to the list and descriptions of human abilities set forth by Fleishman &
Quaintance (1984, Appendices B and C).

The indicated relation of a specific ability to the task that best assesses that ability is made on the

basis of expert judgement. These initial categorizations serve the exploratory nature of the present work.



NTSC TR86-020

However, in some cases a particular task is a direct "pure"” measure of an ability, while in others the task is
only marginally related to a listed ability. Such issues, including the extent to which these tasks actually
measure a specific ability, should be the subject of further quantitative analysis.

B. Performance Models

The second area of interest herein is that of "models" of human performance. In some cases these
models offer a broad, possibly graphic conceptualization of human performance (e.g., Braune & Foshay,
1983), while others may quantitatively represent specific human behaviors under specific performance
conditions (see, e.g., Wherry & Curran, 1966).

Meister (1985) has distinguished between "theories of behavior" and "behavioral models”. He
asserts (p. 119) that the former are intended to describe functional relationships, are judged by their
validity, and may make reference to "intervening variables with tenuous dimensions, such as motivation".
The latter are used to predict behavior, are evaluated according to their utility, and their relationship to
other variables "must be quantifiable to some degree”. The present work disregards such distinctions in
order to include sufficient data to permit the creation and subsequent evaluation of the present Directory
approach. That is, behavioral models and theories of behavior are both deemed relevant and important
dimensions of the current effort, and it is not important to distinguish between them at this early stage in
our research program.

The third goal of the present work is to assign appropriate ability designations to these human
performance "models" in order to enable researchers to effectively incorporate relevant performance
theory information in investigations which use a performance battery. By again referring to the Ability
Catalog, one may see that the "Information Ordering” and "Response Orientation" ability catagories are
represented by two and five models, respectively. Ability based inter-battery and inter-model comparisons
are, therefore, possible as are model-to-battery and battery-to-model searches.

C. Abilties

An extensive history, dating back to the early Greeks, of the use of ability catagories in the study of
human behavior is provided by Dunnette (1976) for the interested reader. Of importance here is
Dunnette's assertion (p. 495) that it is the abilities requirements approach which affords the conceptual
link between the work and test worlds of behavioral taxonomy. Although not considered to be a
universally ideal taxonomy (see, e.g., Companion & Corso, 1982), it is this linking capability which makes
Fleishman's taxonomy the ideal candidate for use in a research program seeking to "link" theoretical
models, task batteries (test), and real-world jobs (work). While other definitions are in use (see Dunnette,

1976, for a discussion of this issue), we will adopt Fleishman's characterization of an ability as a general trait



NTSC TR86-020

of an individual which relates to his/her performance capacity on a variety of tasks.

This abilities requirements approach represents "a longstanding program of research” conducted
by Fleishman and his associates over the past two decades in order to define the fewest ability catagories
which are associated with performance on the widest variety of tasks (Fleishman & Quaintance, 1984). In
theory; a task can be described by the human abilities required for performance on that task. For example,
it may be determined that the task "navigate ship” requires the abilities "Mathematical Reasoning”, "Spatial
Orientation”, and "Far Vision". Consequently, performance on related tasks can be predicted by
ascertaining an individual's level of competance in applying or using these required abilities.

Using this prodedure, a researcher can examine the effect(s) of a particular environmental stressor
on specific task abilities. For example, the researcher may find that chemical defense protective clothing
restricts the ability of "Far Vision". Degradation of performance on specific tasks can then be derived by
profiling these tasks according to the required abilities, and generalizing from the stressor/ability
degradation database. Thus, to the extent that a task involves "Far Vision" one can estimate the task
degradation under specific environmental conditions. This, of course, simplifies a number of issues, not
the least of which involves reliably relating abilities to corresponding measures or tasks.

A heuristic entry point into the classification of abilities is to present a classification in terms of
broader descriptors or ability domains. Drawing on the work of Berliner, Angell, & Shearer (1964), we have
categorized human performance into five types of processes (see Table 1). This classification scheme
allows one to identify any number of specific behaviors (e.g., scans) as an instance of a broader category of
activities (e.g., attends to sensory information) that compose an ability process (e.g., perceptual). This
provides a shorthand method in which one can quickly categorize a particular behavior of interest.

There are five major ability domains under which these behaviors are subsumed. This taxonomy
allows one to discriminate between types of abilities as; for example, those associated with cognitive
versus physical tasks. However, researchers have argued that these categories are not unitary. In other
words, two cognitive abilities such as "Memorization" and "Time Sharing” may be as different from one
another as they are from those required in performing a physical task. Thus, classificatory systems based
on such broad categories may not allow dependable predictions to be made of performance from one task
to another. Greater specificity may be gained by breaking down these categories into a limited number of
abilities, which should account for most of the variability in task performance. Fleishman and Quaintance

(1984, Appendix B) have presented fifty-two such abilities, and in Table 2 these have been grouped into
the five ability domains from Table 1.
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Table 1. Ability Domain Characteristics

PROCE

Cognitive

Communication

Perceptual

Physical

Psychomotor

ACTIVITIES

encodes, stores, acts on,
or retrieves information;
problem solving

interacts with others

attends to, searches for,
or identifies sensory
information

uses body power or
movement

makes coordinated,
manipulative, repetitive
or precise movements
defined by speed and
accuracy

EHAVIOR

compares, selects, chooses,
counts, estimates, searches,
analyzes, decides,
calculates

reads, writes, talks, asks,
listens, directs, instructs,
coordinates, requests, leads,
transmits

scans, observes, tracks,
receives, detects, locates,
monitors, recognizes

moves, walks, runs, lifts,
twists, jumps, places,
carries, balances

handles, manipulates, turns,
adjusts, connects, aligns,
positions, depresses, tunes
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Table 2. Classification of Fleishman's Abilities into Ability Domains

COGNITIVE PERCEPTION
Category Flexibility Auditory Attention
Deductive Reasoning Depth Perception
Flexibility of Closure Far Vision
Fluency of Ideas General Hearing
Inductive Reasoning Glare Sensitivity
Information Ordering Near Vision
Mathetical Reasoning Night Vision
Memorization Peripheral Vision
Number Facility Sound Localization
Originality Visual Color Discrimination
Perceptual Speed
Problem Sensitivity PHYSICAL
Selective Attention Dynamic Flexibility
Spatial Orientation Dynamic Strength
Speed of Closure Explosive Strength
Time Sharing Extent Flexibility
Visualization Gross Body Coordination
' Gross Body Equilibrium
COMMUNICATION Stamina
Oral Comprehension Static Strength
Oral Expression Trunk Strength
Speech Clarity
Speech Hearing PSYCHOMOTOR
Written Comprehension Arm-Hand Steadiness
Written Expression Control Precision

Finger Dexterity

Manual Dexterity
Multilimb Coordination
Rate Control

Reaction Time

Response Orientation
Speed of Limb Movement
Wrist-Finger Speed
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D. The Research Program

A research program which was in some ways conceptually similar to that described here is that of
Allen, Rose, & Kramer (1978). They defined nine information processing operations and evaluated the
extent to which these operations were used in performing each of the eight tasks comprising their
mnmgmgﬂmd Information Processing Performance Battery*. They report, for example, that
performance of "Mental Addition" requires use of transformation, storage, and retrieval operations. On the
other hand, use of their operations/task matrix in inverse fashion reveals that abstraction is brought to bear
only in their "Sentence Recall" and "Sentence Recognition" tasks. The stated rationale for adopting such
an approach is that "...individuals can potentially be characterized in terms of parameters derived from
models of selected information processing tasks" and that a battery of such tasks "...would not only be
potentially predictive of perfformance on a wide variety of real-world tasks but would also be firmly based in
theory" (Allen, et al., 1978).

Goldstein (1980), following a comprehensive review, has concluded that "...no procedures exist that
empirically establish the content validity of a training program based upon a match of relevant tasks on the
job and in the training program. Further, Fleishman & Quaintance (1984) note that "tasks selected in
laboratory research often are not based on any clear rationale about the class of task or skill represented".
The taxonomy of human abilities set forth by Fleishman & Quaintance (1984, Appendix B) is thought to
provide the common language and evaluative criteria through which these three areas (i.e., jobs, laboratory
tasks, training programs) can be cross-referenced and cross-utilized. While this taxonomy is but one of
many available, it was chosen for use here primarily because of the specificity of catagorization it affords--
i.e., fifty-two identified abilities.

The present work adds performance theory and/or model information to the performance battery
user's data bank, and the proposed follow-on efforts would provide human ability requirements of actual
shipboard or other real-world tasks to be added to this data bank through traditional task analytic endeavors
(see, for example, Peterson & Bownas, 1982). This research program, then, enables formulation of a
Jjob--performance model--laboratory tasi( matrix which uses catagories of human ability as the common
"language” among these three dimensions, and takes advantage of the aforementioned linking capability of
the abilities requirements approach. Such a system when fully implemented would, for example, enhance

training systems development by providing in one document the key human characteristics (i.e., abilities)

* Note: this "IPPB" is unrelated to the Wickens, et al. (1985) computerized battery of the same name (see
Section Il C).



NTSC TR86-020

required for performance on a real-world job, along with the basic theoretical information necessary to
understand that particular type of performance (i.e., mddels/theories), and the appropriate tools (i.e.,
laboratory tasks) required to study or train performance on that task, thereby increasing the efficiency of the
training process.

| In Section Il B--the Ability Catalog--Fleishman's fifty-two abilities are presented and defined in
alphabetical order and, in most cases, Navy-relevant job examples are provided. Following this, the
microcomputer batteries (in boldface) and tasks which tap or assess each ability are detailed along with the
human perfromance models/theories deemed relevant for that ability. For example, the ability "Spatial
Orientation” can be measured by the Maze Tracing task on the IPPB battery, and the Wickens (1980a)
Multiple Resource Model detailed in Sectionli D may offer some theoretical information related to this ability.
For certain abilities, particularly those in the Physical domain such as"Dynamic Strength”, a suitable
non-computer based assessment task is specified (e.g., push-ups).

Decisions regarding the assignment of assessment tasks to specific abilities, although made on the
basis of expert judgement, were frequently not clear-cut. For example, a task called Beaction Time
(Taskmaster battery) includes both simple ("Reaction Time") and choice ("Response Orientation") reaction
time tasks. Of course, this task has been categorized accordingly. Further, although the MTPB's Cgde
- Lock Solving task imparts information by way of colored lights, use of "Visual Color Discrimination” abilities
was considered incidental to performance on this task (i.e., the task is not designed to assess these
abilities) and so Code Lock Solving is not included in the "Visual Color Discrimination” entry. Similarly,
although every auditory task might, of necessity, require "General Hearing" ability, and every task requiring a
keyboard input might require "Finger Dexterity", such categorizations were considered trivial and
inappropriate unless the ability was a significant focus of a particular task.

It is important to note that, due to the relative numbers of each, the set of task batteries included here
(ten batteries, one hundred twenty-three tasks) is substantially more representative of the population of
such batteries than is the set of included models (seven) representative of the considerable number of
human performance models (see, e.g., Pew, Baron, Feehrer, & Miller, 1977). The current effort is seen as
the development of a new approach and should be regarded as an initial activity in a long-range,
comprehensive research program.
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Il. Directory

This Directory is in five parts.

® Sectionll A, Index of Abbreviations, details the abbreviations/acronyms used in the

remaining sections.

® Section i B, the Ability Catalog , is considered the focal point of the present effort. In it

are listed the Fleishman & Quaintance human abilities and their corresponding descriptions and examples
(1984, Appendices B, C). For each ability are listed the battery(ies) and specific task(s) requiring that ability
and/or the performance "model(s)" concerned with or incorporating that ability.

® Section Il C provides details of the Computer-based Performance Assessment

Batteries. Note that to assure the accurate representation of each battery, we have, to the greatest

extent possible, incorporated the original authors' exact text in our descriptions. For each task element
detailed, we have indicated the ability from Section Il B that is judged to be primarily associated with
performance on that task. In some cases, a "construct” (UTC-PAB) or "psychological factor" (Taskmaster
battery) has been provided by the original authors and has been included herein. Our purpose is not to
provnde a comprehensive specification for each task, but rather to offer sufficient detail to enable the reader
to make broad comparisons between/among battery elements and to ascertain which original manuscripts
to acquire.

® Section Il D contains the summary descriptions of the Human Performance Models /
Theories reviewed. Again, to assure the accurate presentation of this information, we have, to the
greatest extent possible, incorporated the original authors' exact text in our descriptions. The Fleishman &
Quaintance "abilities” deemed relevant for each model are listed following the summary description.

® Section Il E, Task Source References lists those sources cited by the original author

as providing additional and/or historical data relevant to a particular task. In many cases (e.g., "Grammatical
Reasoning” and the many variations of the Sternberg task), tasks of similar name have the same origin, even
though each battery creator may not have provided such details.
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Il A. Index of Abbreviations

A 1E
APT. Automated Portable Test System
CTS. Criterion Task Set
IPPB. Information Processing Performance Battery (Wickens, et al., 1985)
MTPB. Multiple-Task Performance Battery
PORTA-BAT. Basic Attributes Tests-Version 4
NAVAL CCT. Naval Biodynamics Laboratory- Computerized Cognitive Testing battery
NES. Computer-Based Neurobehavioral Evaluation System
TASKMASTER. Taskmaster System / NIOSH Perfromance Battery

UTC-PAB. Unified Tri-Services Cognitive Performance Assessment Battery

WRAIR-PAB. Walter Reed Army Institute for Research Performance Assessment Battery

MODELS
BRAUNE. Braune & Foshay, 1983
CHU. Chu & Rouse, 1979
LEVISON. Levison, 1982
MURALIDHARAN. Muralidharan, et al., 1979
SANDERS. Sanders, 1983
WHERRY. Wherry & Curran, 1966

WICKENS. Wickens,1984
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Il B. ABILITY CATALOG

Arm-Hand Steadiness

The ability to keep the arm and hand steady (Examples: Thread a needle; light a
cigarette). _

BATTERY/TASK(S) MODEL(S)

TASKMASTER none located to date
- Hand Steadiness

Auditory Attention

The ability to focus on a single source of auditory information in the presence of other
distracting and irrelevant auditory stimuli (Example: Receive Morse code in a noisy radio

room).
Y/TASK MODEL(S)
IPPB Wickens
- Dichotic Listening
UTC-PAB
- Dichotic Listening

Category Flexibility

The ability to produce many rules so that each rule tells how to group a set of items in a
different way. Each different group must contain at least two items from the original set
(Examples: Sort nails on the basis of length; select fuses for projectiles ).

BATTERY/TASK(S) MODEL(S)
none located to date ‘ Braune

Control Precision

The ability to move controls of a machine or vehicle quickly and repeatedly to exact positions.
(Examples: Manipulate winch, crane, or "mule” (tow truck) controls).

BATTERY/TASK(S) MODEL(S)
NAVAL CCT Muralidharan
- Maze Task Sanders
NES Levison

- Hand-Eye Coordination Test Wickens

10
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Control Precision
(cont.)
PORTA-BAT
- Psychomotor Device Tests

Depth Perception
- The ability to distinguish which of several objects is more distant or nearer the observer, or to judge

the distance of an object from the observer (Examples: Operate a crane: fire a line-throwing gun;
estimate range of targets; judge distance of other vessels).

ATTERY, MODEL(S)

none located to date none located to date

Deductive Reasoning

The ability to apply general rules to specific problems to come up with logical answers
and decide if an answer makes sense (Examples: Design an aircraft wing using the principles
of aerodynamics; navigate by dead reckoning; compute ship speed and course).

BATTERY/TASK(S) MODEL(S)
CTs Braune

- Grammatical Reasoning Chu

NAVAL CCT Muralidharan
- Code Substitution Wherry

- Visual and Auditory
Grammatical Reasoning

TASKMASTER

- Grammatical Reasoning

- Grammatical Reasoning with
Reaction Time

UTC-PAB

- Grammatical Reasoning
{Symbolic)

- Grammatical Reasoning
(Traditional)

WRAIR-PAB

- Encoding/Decoding

- Logical Reasoning

11
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Dynamic Flexibility

The ability to bend, stretch, twist, or reach out quickly and repeatedly with the body, arms, or legs
(Examples: Swim; pull in a rope; climb a ladder). May be tested with a repeated floor touch test.

BATTERY/TASK(S) MODEL(S)

none located to date none located to date

Dynamic Strength

The ability to repeatedly or continuously exert force over a long period. This includes the ability to
support, hold up, or move one's own body weight (Examples: Haul in a line; load ammunition).
May be tested with pull-ups and push-ups. '

BATTERY/TASK(S) MODEL(S)

none located to date none located to date

Explosive Strength

The ability to use short bursts of force to propel an object or one's own weight (Examples: Throw a
heavy line; hook an aircraft to a catapult; run with a fire hose). May be tested with sprint running.

BATTERY/TASK(S) MODEL(S)

none located to date none located to date

Extent Flexibility
The ability to bend, stretch, twist, or reach out with the body, arms, or legs (Examples: Pick up a

wrench; perform aircraft maintenance on hard to reach equipment). May be tested with twist and touch
exercises.

ATTERY MODEL(S)

none located to date none located to date

Far Vision

The capacity to see distant environmental surroundings (Examples: Receive semaphore; identify
bouys; detect differences in ships on the horizon; perform lookout duties)

BATTERY/TASK(S) MQDEL(S)
none located to date none located to date

12
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Finger Dexterity

The ability to make skillful, coordinated movements with the fingers to grasp, place, or move small
objects (Example: Tie/untie seamanship knots; aligrvadjust electronic equipment; arm or make
connections on missiles).

ATTERY MODEL(S)
CTs none located to date
- Interval Production
- Unstable Tracking
IPPB

- Critical Instability Tracking
- Second Order Tracking
NAVAL CCT

- Maze Task

NES

- Hand-Eye Coordination
PORTA-BAT

- Psychomotor Device Tests
- Time Sharing
TASKMASTER

- Response Alternation
UTC-PAB

- Interval Production

- Unstable Tracking

Flexibility of Closure

The ability to identify or detect a known pattern (like a figure, word, or object) that is hidden
in other material (Example: Find a particular size nut or bolt from an assortment of nuts and bolts ).

BATTERY/TASK(S) - DEL

CTS ' Sanders
- Memory Search
IPPB '

- Embedded Figures
PORTA-BAT

- Embedded Figures
UTC-PAB

- Visual Scanning
WRAIR-PAB

- Six-Letter Search

- Two-Letter Search
- Visual Scanning
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Fluency of Ideas

The ability to produce a number of ideas about a given topic (Example: Brainstorm to genérate possible
solutions to a problem).

BATTERY/TASK(S) MQODEL(S)
none located to date none located to date

General Hearing

The ability to detect and discriminate among sounds that vary in pitch and/or loudness (Example:
Distinguish between/among general, collision, chemical, and crash alarms).

BATTERY/TASK(S) MODEL(S)
TASKMASTER none located {o date
- Noise Fusion

Glare Sensitivity

The ability to see objects in the presence of glare or bright ambient lighting (Examples: Detect
submarine periscopes or torpedo wakes).

BATTERY/TASK(S) MODEL(S)

none located to date Levison

Gross Body Coordination

The ability to coordinate the movement of the arms, legs and torso together in activities where the
whole body is in motion (Examples: Climb a ladder; man a fire hose). May be tested by jump-roping.

A Y/TASK MODEL(S)

none located to date none located to date

Gross Body Equilibrium
The ability to keep or regain one's body balance or to stay upright when in an unstable position
(Examples: Work while standing on a ladder; walk with slippery footing conditions; stand on-board ship
in heavy seas).

BATTERY/TASK(S) DEL

none located to date none located to date
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Inductive Reasoning

The ability to combine separate pieces of information, or specific answers to problems, to form general
rules or conclusions. This involves the ability to think of possible reasons why things go together
(Examples: Interpret a weather chart; interpret sonar information).

BATTERY/TASK(S) MODEL(S)
CTS Braune

- Linguistic Processing Chu

MTPB Muralidharan
- Code Lock Solving Wherry
NAVAL CCT

- Logic Task

UTC-PAB

- Linguistic Processing
- Linguistic Processing-Choice Reaction
Time Combination

Information Ordering

The ability to follow correctly a rule or set of rules to arrange things or actions in a certain
order. The rule or set of rules used must be given. The things or actions to be put in order
can include numbers, letters, words, pictures, procedures, sentences, and mathematical or
logical operations (Example: Establish fault detection procedures).

BATTERY/TASK(S) MODEL
none located to date Chu

Muralidharan

Manual Dexterity

The ability to quickly make skillful coordinated movements of one hand, a hand and an arm, or two
hands to grasp, place, move, or assemble objects such as tools or blocks (Examples: Pack items in
crates; make equipment repairs; arm weapons).

BATTERY/TASK(S) MODEL(S)
NAVAL CCT none located to date
- Spoke Task
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Mathematical Reasoning

The ability to understand and organize a problem and then select a mathematical method or formula to
solve the problem (Examples: Determine how to calculate a trajectory; determine compass course).

BATTERY/TASK(S) MODEL(S)

none located to date none located to date

Memorization

The ability to remember information, such as words, numbers, pictures and procedures.
Pieces of information can be remembered by themselves or with other pieces of information
(Example: Memorize the pledge of allegiance to the flag).

BATTERY/TASK(S) MODEL(S)
CTS Wickens

- Continuous Recall

- Mathematical Processing

- Memory Search

IPPB

- Absolute Difference Calculation
- Auditory-Verbal Sternberg

- Visual-Spatial Sternberg

- Visual-Verbal Sternberg
MTPB

- Code Lock Solving

- Target Identification

NAVAL CCT

- Auditory Digit Span

- Logic Task

- Pattern Comparison

- Sternberg Memory Scanning
- Visual or Auditory Serial Addition
NES

- Digit Span

- Paired Associate Learning

- Pattern Memory

- Memory Scanning
PORTA-BAT

- Immediate/Delayed Memory
- ltem Recognition
TASKMASTER

- Arithmetic Speed

- Free Recall of Word List

- Grammatical Reasoning
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Memorization

{cont.)
UTC-PAB
- Continuous Recall
- Mathematical Processing
- Matrix Rotation
- Memory Search
- Short-Term Memory
WRAIR-PAB
- Digit Recall
- Pattern Recognition |
- Pattern Recognition Il
- Serial Add/Subtract

Multilimb Coordination

The ability to coordinate movements of two or more limbs such as in moving equipment controls
(Examples: Operate a forklift, winch, crane, "mule”, etc.).

BATTERY/TASK(S) MODEL(S)
PORTA-BAT none located to date

- Psychomotor Device Tests

Near Vision

The capacity to see close surroundings (Examples: Read fine print; identify cable/wire markings).

BATTERY/TASK(S) DEL
none located to date Levison

Night Vision
The ability to see under low light conditions (Example: Detect phosphorescent wakes from small
craft). '
T Y/TASK MODEL
none located to date Levison

Number Facility

This involves the degree to which adding, subtracting, multiplying, and dividing can be done
quickly and correctly. These can be steps in other operations like finding percentages

17
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Number Facility

(cont.)
and taking square roots (Examples: Inventory parts or supplies; calculate ship closing rates during
manuevering ).

BATTERY/TASK(S) MODEL(S)

CTS none located to date
- Mathematical Processing
IPPB
- Absolute Difference Calculation
MTPB
- Arithmetic Computations
NAVAL CCT

- Math Test
- Visual or Auditory Serial Addition
TASKMASTER
- Arithmetic Speed
UTC-PAB
- Mathematical Processing
- Two Column Addition
WRAIR-PAB
- Serial Add/Subtract
- Two Column Addition

Oral Comprehension

The ability to understand spoken words and sentences (Example: Understand verbal orders or
instructions).

BATTERY/TASK(S) MODEL(S)

none located to date none located to date

Oral Expression

The ability to use words and sentences in speaking so others will understand (Examples: Give
instructions; relay information).

BATTERY/TASK(S) MODEL(S)

none located to date none located to date
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The ability to generate novel ideas ragarding a particular issue or situation and/or to invent creative
solutions to problems (Example: Use a credit card to open a locked door).

Perceptual Speed

BATTERY/TASK(S)

none located to date

MODEL(S)

none located to date

This involves the degree to which one can compare letters, numbers, objects, pictures, or
patterns, quickly and accurately. The things to be compared may be presented at the same
time or one after the other. This ability also includes comparing a presented object with a
remembered object (Examples: Inspect assembled electrical components for defects; compare
readings from a bank of dials/gauges; identify radar returns on a scope).

BATTERY/TASK(S)

CTS

- Continuous Recall

- Linguistic Processing

- Memory Search

- Spatial Processing

IPPB

- Auditory-Verbal Sternberg

- Visual-Spatial Sternberg

- Visual-Verbal Sternberg
MTPB

- Target Identification

NAVAL CCT

- Code Substitution

- Pattern Comparison

- Sternberg Memory Scanning
- Visual or Auditory Recognition
NES '
- Continuous Performance

- Memory Scanning

- Pattern Memory

- Pattern Recognition

- Symbol-Digit Substitution

- Visual Retention
PORTA-BAT

- Dot Estimation

- Encoding Speed

- Item Recognition

- Immediate/Delayed Memory
- Mental Rotation

- Perceptual Speed

19
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Perceptual Speed
(cont.)
: UTC-PAB

- Alpha-Numeric Visual
Vigilance

- Code Substitutions

- Continuous Recall

- Linguistic Processing

- Linguistic Processing-Choice
Reaction Time

- Matrix Rotation

- Memory Search Task

- Pattern Comparison (Simultaneous)

- Pattern Comparison (Successive)

- Shont-Term Memory

- Spatial Processing

- Continuous Recall ,

WRAIR-PAB

- Digit Recall

- Pattern Recognition |

- Pattern Recognition I

- Six Letter Search

- Two Letter Search

Peripheral Vision

The ability to perceive objects or movement in the edge of the visual field (Example: Monitor the
instrument panel of a jet aircraft).

BATTERY/TASK(S) MODEL(S)

CTS none located to date
- Probability Monitoring

MTPB

- Probability Monitoring

UTC-PAB

- Visual Probability Monitoring

Problem Sensitivity

The ability to tell when something is wrong or is likely to go wrong. It includes being able to
identify the whole problem as well as the elements of the problem (Examples: Recognize
aniliness at an early stage of a disease when there are only a few symptoms; detect crew morale
problems).
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Problem Sensitivity

{cont.)
TERY/TASK MODEL(S)
none located to date Braune
) Chu
Muralidharan
Wherry

Rate Control

The ability to adjust an equipment control in response to changes in the speed and/or direction
of a continuously moving object or scene. This ability does not extend to situations in which both the
speed and direction of the object are perfectly predictable (Example: Maintain a gun sight on a moving

target).

BATTERY/TASK(S)

CTS

- Unstable Tracking

IPPB

- Critical Instability Tracking
- Second Order Tracking
PORTA-BAT

- Time Sharing

UTC-PAB

- Unstable Tracking Task

Reaction Time

MODEL(S)

Wickens

The ability to give one fast response to one signal (sound, light, picture) when it appears.
This ability involves the speed with which the movement can be started with the hand,
foot, or other parts of the body (Example: Duck to miss being hit by an object).

A Y, K

NES

- Continuous Performance Test

- Simple Reaction Time

TASKMASTER

- Grammatical Reasoning with
Reaction Time

- Reaction Time
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Response Orientation

The ability to choose between two or more movements quickly and accurately when two or more
different signals (lights, sounds, pictures) are given. The ability is concerned with the speed
with which the correct response can be started by the hand, foot, or other parts of the body
(Example: Operate a busy telephone switchboard). '

BATTERY/TASK(S) MODEL(S)
MTPB Chu

- Blinking Lights Monitoring Muralidharan
- Warning Lights Monitoring Sanders
NAVAL CCT Wherry

- Choice Reaction Time Wickens

- Manikin

- Stroop-like Color Naming

PORTA-BAT

- Decision-Making Speed
- Perceptual Speed
TASKMASTER
- Reaction Time
UTC-PAB
- Alpha-Numeric Visual Vigilance
- Four-Choice Serial Reaction Time
- Linguistic Processing-
Choice Reaction Time
- Manikin Test
- Sternberg-Tracking
- Stroop Test
WRAIR-PAB
- Four-Choice Serial Reaction Time

Selective Attention

The ability to concentrate on a task, including boring tasks (Examples: Carry on a conversation in a
noisy room; watch a radar screen).

BATTERY/TASK(S) MODEL(S)
IPPB Braune

- Dichotic Listening Chu
NAVAL CCT Sanders

- Stroop-like Color Naming Wickens
TASKMASTER

- Zip Code Typing

UTC-PAB

- Manikin Test

- Stroop Test
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Sound Localization

The ability to identify the direction from which an auditory stimulus originates relative to the observer
(Examples: Locate someone calling your name or the source of a sonalert or other audible alarm signal).

BATTERY/TASK(S) MODEL(S)
none located to date none located to date

Spatial Orientation

The ability to determine your position in relation to some object, or to ascertain the object's position in
relation to you (Examples: Locate your position on a chart; manuever your ship in relation to others:
position aircraft on a flight deck).

BATTERY/TASK(S) DEL
IPPB Wickens

- Maze Tracing

Speech Clarity

The ability to communicate orally in an understandable fashion (Examples: Calling out numbers to
someone; speak over a megaphone or telephone).

TTERY/TASK MODEL(S)
none located to date none located to date

Speech Hearing
The ability to understand the speech of another person (Example: Understanding verbal instructions).

BATTERY/TASK(S) DEL

NAVAL CCT none located to date
- Auditory Digit Span
- (Visual and) Auditory Grammatical
Reasoning
- (Visual or) Auditory Serial Addition
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Speed of Closure

This involves the degree to which different pieces of information can be combined and organized

into one meaningful pattern quickly. The material may be visual or auditory (Example: Interpret patterns
on a weather chart).

RY/TA MODEL(S)

MTPB Braune
- Code Lock Solving

Speed of Limb Movement

This involves the speed with which a single movement of the arms or legs can be made irrespective of
accuracy or coordination of movement (Examples: Swat at a fly; play out line replenishment).

TTERY/TASK MODEL(S)
none located to date Sanders

Stamina

The ability to withstand considerable physical exertion without becoming winded or fatigued
(Examples: Fight a fire; load ammunition). May be tested with a mile runtest.

BATTERY/TASK(S) MODEL(S)
none located to date none located to date

Static Strength

The ability to lift, push, pull, or carry objects. It is the maximum force one can exert for a brief period
(Examples: Lift ammunition; man a high pressure hoze nozzle). May be tested with a weight

lift test.
BATTERY/TASK(S) DEL
none located to date none located to date

Time Sharing

The ability to shift back and forth between two or more sources of information (Example: Simultaneously
monitoring information from several teletypes or display screens).
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Time Sharing
{cont.)

BATTERY/TASK(S) MODEL(S)

CTS Levison
- Probability Monitoring Wickens
IPPB
- Second Order Tracking
MTPB
- Probability Monitoring
PORTA-BAT
- Psychomotor Device Tests
- Time Sharing
UTC-PAB
- Linguistic Processing-Choice
Reaction Time
- Sternberg-Tracking
- Visual Probability Monitoring
TASKMASTER
- Grammatical Reasoning with
Reaction Time

Trunk Strength

The ability of one's stomach and lower back muscles to resist fatigue as they repeatedly or continuously
support part of the body (Example: Lift heavy objects from the ground). May be tested by sit-up and
leg-lift tests.

BATTERY/TASK(S) MOQDEL(S)

none located to date none located to date

Visual Color Discrimination

The capacity to match or detect differences between colors and/or levels of color saturation and
brightness (Examples: Match grains from samples of wood; discriminate landing lights; detect types
of navigational running lights on a vessel).

BATTERY/TASK(S) DEL

NAVAL CCT none located to date
- Manikin

- Stroop-like Color Naming

UTC-PAB

- Manikin

- Stroop Test
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Visualization

The ability to imagine how something will look when it is moved around or when its parts are

moved or rearranged. One has to predict how an object, set of objects, or pattern will appear after the
changes are carried out (Examples: Know how to cut and fold a piece of paper to make a cube; position
aircraft on a flight deck; read another ship's running lights as it manuevers in relation to own ship).

BATTERY/TASK(S)

CTS

- Spatial Processing
MTPB

- Target Identification
NAVAL CCT

- Manikin Test
PORTA-BAT

- Mental Rotation
UTC-PAB

- Manikin Test

- Matrix Rotation

- Spatial Processing

Wrist-Finger Speed

DEL

none located to date

The ability to make fast, simple, repeated movements of the fingers, hands, and wrists without regard
for accuracy or eye-hand coordination (Examples: Transmit flashing light messages; screw nuts onto

studs).

BATTERY/TASK(S)

APTS
- Tapping

Written Comprehension

MODEL(S)

none located to date

The ability to understand written sentences and paragraphs (Examples: Understand written orders,

instructions, or message traffic).

BATTERY/TASK(S)

CTs

- Grammatical Reasoning

NAVAL CCT

- Visual and Auditory Grammatical
Reasoning

NES

- Vocabulary

PORTA-BAT

- Self-Crediting Word Knowledge

26
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Written Comprehension
(cont.) '
TASKMASTER
- Grammatical Reasoning
- Grammatical Reasoning with
Reaction Time
UTC-PAB
. - Grammatical Reasoning (Traditional)
WRAIR-PAB
- Logical Reasoning

Written Expression

The ability to use words and sentences so others can comprehend (Example: Write a message).

BATTERY/TASK(S) . MODEL(S)
none located to date ' ‘ none located to date

s
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Il C. Computer-Based Performance Assessment Batteries

Note: To assure the accurate representation of each battery, these descriptions are, to a great
extent, presented in the words of the original author(s).
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Automated Portable Test System (APTS)

Bittner, A.C., Smith, M.G., Kennedy, R.S., Staley, C.F. & Harbeson, M.M. (1985). Automated Portable Test

(APT) System: Overview and prospects. Behavior Research Methods, Instruments. & Computers, 17(2)
217-221.

Development of the APTS is based upon the concepts and empirical findings of the Performance Evaluation
Tests for Environmental Research (PETER) Program (e.g., Harbeson, Bittner, Kennedy, Carter, & Krause,
1983; see also Irons & Rose, 1985 and the NAVAL CCT description in this Directory). The PETER Program
is a compilation of tasks that meet certain psychometric properties--test stability, reliability, and suitability for
use in repeated mesure designs,and a number of these tasks have been implemented in APTS. The APTS
has been developed as a tool for the assessment of human performance and subjective status. At present,
itis being used in investigations of the effects of flight-simulator exposure on pilots, hypoxia effects on
soldiers and a variety of university studies. The APTS is a notebook-sized microcomputer system that is said
to be portable, rugged, user friendly, utilizes an independent power source and provides storage for data.
The producers contend that APTS is particularly useful for environmental research where time, space and
accessibility make other test methods difficult. Future plans include adaptation of the UTC-PAB on APTS
hardware/software.

The APTS is produced and sold by ESSEX Corporation, Orlando, FL .
Hardware/Software

The hardware system is built around a notebook-sized eight bit personal computer, the NEC PC 8201A.
There is a 32K internal ROM containing, in addition to TELCOM and TEXT EDITOR, a version of Microsoft
BASIC. .

ESSEX Corporation provides software for the Automated Portable Test System in the form of tests and
questionnaires. An additional PC-8206A 32Kb RAM cartridge must be purchased as the medium for
shipment and customer backup. Generally, up to five (5) tests or two (2) questionnaires may be placed on
one cartridge. Scores available generally include Hits, Errors, and Latencies. Where appropriate, calculated
scores (e.g., rights minus wrongs, average velocity, log latency) are also used. The software is warranted for
one year.

The following table abstracts the technical features of the microcomputer:

FEATURES PECIF! N

Size 30x22x6cm(11x8.25x25in.)

Weight 1.7 kg (3.8 Ib)

CPU 80C85 (CMOS version of 8085) with 2.4 MHz clock

ROM 32K (standard) 128K (optional)

RAM 16K (standard) 96K (optional)

Keyboard 67 standard keys: 5 function, 4 cursor directional, and 58
additional

Display 19 x 5 cm (7.5 x 2 in) with reverse video option ( may be

configured as either a 240 x 64 element matrix or a 40 character
x 8 line display)

29



NTSC TR86-020

Interfaces 1 Parallel (Centronics compatible) and 3 serial (RS-232C and 6-
and 8-pin berg jacks)
Power Supply Options 4 AA nonrechargeable batteries, or rechargeable

nickle-cadmium pack, or ac adapter 50/60 Hz @ 120 V ac, or
external battery systems

Tasks

Following is a list of tasks that have been available for use with the APTS. Purchasers may select from this

list those tasks that best suit their needs. No task descriptions were available from Essex at the time of this
report but, in general, they can be expected to be similar to those of like name in other batteries detailed in
this Directory.

Code Substitution
Grammatical Reasoning
Manikin

Moving Landolt C
Non-Preferred Hand Tapping
Pattern Recognition
Preterred Hand Tapping
Reaction Time

Sternberg

Two-Hand Tapping

CONINAWN =

-t
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Criterion Task Set (CTS)

Shingledecker, C.A. (1984). fi rf rch.
(Technical Report AFAMRL-TR-84). Dayton, OH: US Air Force Aerospace Medical Research Laboratory.

The Criterion Task Set (CTS) is a battery of tasks which has been developed to provide an instrument for
human performance assessment that is both practical and firmly based in current theoretical models of
perceptual-motor and cognitive behavior. The component tasks place selective demands on the
functional information processing resources of the human operator. The CTS' primary framework or model
is derived from multiple resource and processing stage theories.

The theoretical basis and standardized features of the CTS are said to make it potentially applicable to a
number of research problems in the areas of human performance assessment and human factors. One of
the problems for which the CTS was originally designed was the comparative evaluation of measures of
mental workload. In this application, the individual components of the CTS are being used as primary
loading tasks to assess the reliability, sensitivity and intrusiveness of a number of proposed behavioral,
subjective and physiological indices of workload. A second broad area of investigation to which the CTS
can be applied as a standardized test instrument is the assessment of human performance capabilities.
When used for this purpose, the tasks comprising the CTS may be employed in a diagnostic fashion to
measure and predict the effects of extreme environments and biochemically active agents on human
performance.

Three significantly different demand (difficulty) levels have been established for each CTS task except
Interval Production. Additional tasks are currently being developed for later inclusion into the CTS, and
plans to adapt this battery for IBM-compatible machines are under consideration.

Hardware

The CTS is implemented on a commercially available microcomputer system with a minimum of additional
custom-built hardware. An equipment listing includes the following: Commodore 64 microcomputer,
Commodore 1541 disk drive, Commodore C1526 printer (or MPS-801), Monochrome experimenter's
monitor (Panasonic WB5200 or equivalent with 75 ohm loop-through and female BNC video input
connector), Commodore 1702 color subject's monitor (substitute not recommended), experimenter's
video monitor switch and cables (custom), four button response keypad and cable (custom), tapping key
and cable (custom), and rotary tracking control and cable (custom).

Software

The software for the CTS is written primarily in BASIC to run on the Commodore 64 computer. The majority
of the programs are compiled to improve execution speed and efficiency. The CTS software is structured
to minimize experimenter familiarization and training requirements. Standardized, seif-explanatory menus
are used for all tasks to simplify trial preparation and data handiing activities. Once task software is loaded
into the computer, initial menus permit the experimenter to select training or test conditions and specific
loading levels on the task. '
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Task Descriptions

Continuous Recall - This task is a standardized loading task designed to place variable demands upon
processing resources associated with encoding and storage in working memory. The task requires an
operator to utilize both immediate and short term memory of numbers under continously changing storage
states. The memory test consists of a random series of visual presentations of numbers which the
operator must encode in a sequential fashion. As each number in the series is presented for encoding, a
probe number is presented simultaneously. The operator must compare this probe number to a
previously presented item that occurred at a prespecified number of positions back in the series. The
operator must decide if the items are the same as/or different from the probe number. Task difficulty is
manipulated by varying the number of digits in each item and the length of series which must be
maintained in memory in order to respond to recall probes. The task is experimenter (computer) paced.
(PERCEPTUAL SPEED, MEMORIZATION)

Grammatical Reasoning - Variable processing demands on resources required for logical thought are
imposed by this task. Stimuli are sentences of varying syntactical structure which refer to and are
presented simultaneously with a set of symbols. Subjects must analyze the sentences to ascertain
whether they correctly describe the relationship between/among the displayed symbols. Task complexity
is varied by the amount and difficulty of grammatical analysis required, including, for example presentation
of one versus two sentence stimuli, use of active versus passive wordings, and/or positive versus negative
sentence structure. (DEDUCTIVE REASONING, WRITTEN COMPREHENSION)

Interval Production - The operator is required to generate a series of equal time intervals by producing
a consistent rate of finger tapping within the range of one to three taps per second. The standard
deviation of interval durations and an "IPT variability" score which corrects for the partial dependence of
error magnitude on interval duration, are the dependent measures employed. (FINGER DEXTERITY)

Linguistic Processing - This task places variable demands upon mental resources associated with the
manipulation and comparison of linguistic information. The task requires classification of letter and word
pairs as "same" or "different” on the basis of three stimulus dimensions, physical, categorical and antonym
ranging from low to high task demand, respectively. Task difficulty is determined by the dimension along
which stimuli are compared. Letter or word pairs are presented on a CRT. Subjects respond positively if
the items match on the dimension in question or negatively otherwise. Reaction time and subjective
ratings are evaluated. (PERCEPTUAL SPEED, INDUCTIVE REASONING )

Mathematical Processing - This task places variable demands upon information processing resources
associated with the manipulation and comparison of numeric stimuli. The task requires the subject to
perform one or more simple arithmetic operations on visually presented single digit numbers to determine
whether the correct answer is greater or less than a prespecified value (5). Task complexity is determined
by the number and combination of operations in the problems. Mean reaction times, percentage correct,
and subjective ratings are collected. Tasks are subject paced with experimenter-set time constraints.
(NUMBER FACILITY, MEMORIZATION)

Memory Search - This task is designed to place variable demands on human information processing
resources dedicated to short-term memory retrieval functions. A small set of items (the "memory set") is
first presented to the subject for memorization. A series of test items is then presented to the subject one
at a time, and the subject must respond positively if the test item was contained in the memory set, or
negatively if not. Reaction time is measured from the oriset of the test item to the response. The task is
composed of three fixed-demand levels produced by variations in the number of items to be memorized.
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Memory Search (cont.)

This task is subject paced within experimenter-set time constraints. Stimulus items in the CTS memory
search task are visually presented alphabetic characters. Due to the acoustic confusability of certain
letters, only seventeen of the twenty-six letters of the alphabet are used in the task
(ABCEFGHIJLOQRSXYZ). Memory set items are randomly selected from the letter population, and the
remaining items are used in the negative set. A new memory set is selected at the beginning of each three
minute test period. Test items are also randomly generated with the restriction that positive and negative
set items are drawn with equal probability. Responses are entered on appropriately labeled keys.
(MEMORIZATION, PERCEPTUAL SPEED)

Probability Monitoring - (Note: this task has been recently revised. Details of this new version were

not available for inclusion in the Directory). This task places variable demands on the visual perceptual
information processing resources of the human operator. The task includes three fixed loading levels
produced by variations in the humber of signal sources (dials) and in the discriminability of signals.
Subjects monitor either one, three, or four computer generated displays, having the appearance of
electro-mechanical dials. Each display consists of a row of six vertical hashmarks with the seventh mark
offset above the others to indicate the center of the dial. Subjects are required to detect biased pointer
movements. There are signaled, unsignaled and loaded conditions. Under normal (nonsignal) conditions
a pointer located below the hashmarks moves from one position to another in a random fashion to simulate
the pointer fluctuations on an actual dial. At unpredictable intervals, the pointer on a display begins to
move nonrandomly, staying predominantly to the left or right half of the dial. These biases in pointer
movement are the targets or "signals” to which subjects are instructed to respond. By pressing the
appropriate response key, biased dials are returned to the nonsignal (random pointer movement) state.
(TIME SHARING, RESPONSE ORIENTATION, some performance strategies may utilize PERIPHERAL
VISION)

Spatial Processing - This task is designed to place variable demands upon information processing
resources required for the manipulation and comparison of spatial information. This task requires the
subject to view a series of histograms presented one at a time. The subject must determine whether the
second histogram in each set of two (the "comparison" item) is identical to the first (the "target” item) and
respond either positively or negatively. Target and comparison histograms are marked with the numbers 1
and 2, respectively, so that subjects can keep track. Task demands are manipulated by varying the
number of bars in the histograms and the spatial orientation of the comparison histogram. Mean reaction
times and subjective ratings are collected. The task is experimenter paced within the range 1.5t03.5
seconds increasing with task difficulty. (PERCEPTUAL SPEED, VISUALIZATION)

Unstable Tracking - The execution of rapid and accurate manual responses are required by this task,
which has three possible levels of task demand. As a cursor moves vettically from the center of the CRT
screen, the subject attempts to re-center it through rotary movements of a control knob. These
responses, in turn, introduce error which is magnified by the system so that it becomes increasingly
necessary for subjects to respond to the velocity of the cursor movement as well as to its position relative
to the center. (RATE CONTROL, FINGER DEXTERITY)
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Information Processing Performance Battery (IPPB)

Wickens, C. D., Braune, R., Stokes, A. & Strayer, D. (1985). Individual Ditferen n -Rel
Changes: Refinement and Elaboration of an Informatjon Processing Performance Battery with Aviation
Relevant Task Structures, (NAMRL-85-1). Pensacola, FL: U.S. Naval Aerospace Medical Research
Laboratory.

This test battery examines the general effects of aging on human information processing skills assumed to
be relevant to, although not exclusively directed towards, aviation. It is said to be a general demonstration
of how performance analysis, controlled experimental manipulation, and factor analysis can reveal the
different dimensions of information processing and can demonstrate how these dimensions are
influenced by a variety of factors. The combined techniques employed are reported to be equally
applicable in examining the effects of chronological aging, the effects of stress level, the effects of
different drugs or the effects of sleep deprivation.

Hardware/Software
Information not available in documents obtained to date.

Task Descriptions

Absolute Difference Calculation - The subject is presented with a series of digits through
headphones. The subject's task is to calculate the difference between the last digit presented and the
previous one, and to press the appropriate button on a keyboard. In the sequence 4,1,5,3, for example,
the eorrect responses would be 3,4, and 2. (MEMORIZATION, NUMBER FACILITY)

Auditory-Verbal Sternberg (AV) - This task is identical to the above task, except that the stimuli are
presented auditorily through headphones. (PERCEPTUAL SPEED, MEMORIZATION)

Critical Instability Tracking - In this task, the subject moves a spring-loaded joystick in a left-right
direction with the right hand in order to stabilize an unstable positive feedback element. The subjective
impression of this task is that of balancing a dowell rod on the end of one's finger, while the rod
progressively shortens in length. (RATE CONTROL, FINGER DEXTERITY)

Dichotic Listening - The subject is simultaneously presented with a series of word and digit pairs to

both ears. During Phase | (focused attention), the subject reports only the digits presented to one ear and
ignores those presented to the other ear. During Phase Il (attention switching) a cue is presented to
switch the relevant ear, and the subject is judged on the accuracy of reporting the digits on the
now-relevant channel. (AUDITORY ATTENTION, SELECTIVE ATTENTION)

Embedded Figures - Subjects view a target pattern followed by a series of stimuli. For each stimulus.
the subject decides whether or not the target pattern was contained in the stimulus pattern and indicates
his/her response with a yes-no button press. (FLEXIBILITY OF CLOSURE, MEMORIZATION)

Maze Tracing - The subject views a computerized maze and is required to decide as rapidly as possible
whether or not there was an open path from start to finish and to so indicate by a Yes or No button press.
(SPATIAL ORIENTATION)
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Second-Order Tracking - The subject manipulates a spring-loaded joystick in the left- -right direction

with the right hand in order to minimize the error on a horizontal compensatory display. Control is
exercised using second order (double integral or acceleration) dynamics. The subject attempts to track a
band-limited disturbance input with an upper cutoff frequency of 0.32 Hz. This task may be presented
concurrently with the Stemberg visual tasks in which case the Sternberg responses are made with the Ieft
hand. (TIME SHARING, CONTROL PRECISION, FINGER DEXTERITY)

Visual-Spatial Sternberg (VS) - This task is analagous to the (VV) task, except that the stimuli consist

of line segments formed by connecting a pair of points in a two-by-three matnx (PERCEPTUAL SPEED,
MEMORIZATION, SPEECH HEARING)

Visual-Verbal Sternberg (VV) - Prior to each trial, the subject is presented with a memory set of two or
three randomly chosen letters. Each letter is presented for three seconds for two cycles. Following this
presentation, a series of probe letters is presented, fifty percent of which are drawn from the memory set.
‘The subject uses a two button control switch to indicate if the probe was or was not a member of the
memory set. (PERCEPTUAL SPEED, MEMORIZATION)
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Multiple-Task Performance Battery (MTPB)

Morgan, Jr., B. B. & Alluisi, E. A. (1972). Synthetic work: Methodology for assessment of human
performance, Perceptual and Motor Skills, 35, 835-845.

At present, this is not a microcomputer based battery, but efforts to transtorm it into such are currently in
progress. The MTPB incorporates five individual-performance tasks and one group-performance task.
The tasks are presented according to a repeated basic two hour schedule. With each cycle of the two hour
performance period, a total of fourteen individual- and five group-performance measures are obtained for
each of the subjects.

Typical MTPB Study

The typical MTPB study is conducted in four phases. Phase | consists of training for forty-eight hours in
blocks of no less than four hours. Phase Il (baseline phase) typically consists of two consecutive days of
MTPB performance following a four hour on, four hour off, four hour on, and twelve hour off duty
schedule. Phase Ill (experimental phase) the variable of manipulation is imposed; the number of hours and
period involved varies as a function of the particular investigation. There is typically a rest and recovery
period immediately following the experimental phase during which no MTPB data are collected. Following
this rest and recovery period there is Phase 1V, the post rest and recovery phase, during which two
additional consecutive days of MTPB performance data are collected according to the 4-4-4-12 work rest
schedule. On a few studies, a fifth phase has been required to provide data regarding an additional
independent variable.

Task Descriptions

Arithmetic Computations - The displgy for this task is presented along the lower central portion of the
panel and consists of three three-digit numbers arranged horizontally. The subject is required to add the
first three-digit number to the second and then subtract from their sum the third three-digit number. Use of
paper and pencil is not permitted. The subject records an answer by manipulating four decade thumb
switches, and pressing a push button. A blue light indicates a correct answer. Problems are presented at
a rate of three per minute for thirty minute intervals. Performance is scored in terms of percentage of
problems attempted and the percentage of problems correctly answered. (NUMBER FACILITY)

Blinking Lights Monitoring - The subject is presented with two vertically arranged amber lights.

Under normal conditions, the two lights flash alternately at an over-all blink rate of two flashes per second.
The critical signal to <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>